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input of oencrol ctianiwl Infornarlon 
Input of ooMuni.caci.on chonnol Infoxmaclon 
(L) 

Input ot eoDMunleatlon etuuuval information 

(2) 

eucpuc of aprMd aodulatsd signala "of 
plural ch«nn«l« 

first cprttad-spectrtiA eod« (ahort cod*) 
9«A«r«tlng ••otion 

third BprMd-ap«etrua cod* (eoaplax 
eonjuoat* coda of long ecd« mmsk aaetion) 
ganvratXng' aactlon 

••cond aprMd -apaetrun cod* {long coda) 
Oanaratlng action 
timing control aaotlon 



(57) Abstract 

The sprMd-spcctnim code poichronizing speed of a do^vn control channel is improved. The spectra of a control channel informatinn 
signal and each communication channel information signal are spread by using different first spread^pectrum ^ h^t^^^ 
periods of mformation symbol periods from each first spread-spectrum code (short code) generating section (1 1 ^nrthc sp^ 

the control channel mformaUon signal is spread by using third spnrad-spectrum codes which are complex conjugal of a co^^^^ 
code (second spread-spectrum code) to be spread from a third spread-spectnim code (complex conjugate code of a lonj ^e 
generaung secuon (12). Thereafter, the signals of all channels are added at an adequate timing by an adder (13) ti^e s^t^ofX o^^^^^ 
ih. adder (B) .s spread by using second spread-spectrum codes from a second spread-sJecLm code geiemtlnHe^^ 
spread-spectrum signal is outputted as a spread modulated signal. ^ k nciaunts sccuon ana tnc 
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EE 
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F I 
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OA 
GB 
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GH 
GN 
GR 
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1 T 

1^1^ 

KG 
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KR 
K2 
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LK 
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LS h 

LT y hT:^T 

LU A^^-t^^^A^^r 

MC 
MD 

MG ^¥iS^itA^ 

ML -ry 

MN ^V^fA- 

MX /^^s 

NL :i-9V^ 

NO /A^^>x-- 

PL 

RO A'—- ^ = T 
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RU o>T«|« 

SE :^»>x-7'>' 

SG ->Vif4i-/u 

SI :^ n 1 

S K :^ o 

SN "^^ISAf 

TD ^r-K 

TG h-rf 

TM hA':7/=.X^V 

TR hA^a 

TT h y K • h/<=f 

YU jx— =f;^9ifT 
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(Direct Sequence - Code Division Multiple Access : D S - C DM 

D s - c DM Amm-:fj^iimnr~ -sr ^ ^ ^^o^tig^--^ ^_ ^.^^ 

^^Ik^M^M. (Frequency Division Multiple Access : F DM A) , ^^flj 
(Time Division Multiple Access : TDM A) yf^iZitm.LXtQXM^ 

wOD s - c DMA;^^tii5v>T. mm'>>^:)ummtmcmnMLm 
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^56«fflv^ (btL<2,o Go 1 d 2 fI?liOMM^lJ (Maximum Length 

Sequence) i ^ tL^ ^?-^T'*) . P] C SI O 1" ;S G o 1 d^^-^fiii^ 

Lis «8^<^) -e ^ o 

tifeo V 3 - h =3 - Kc7)J#-^mi Gold n-^ltMiWi^ (spreading 
ratio tfzii. Processing Gain : P G ) fflcOlgt L^^^fiKtr § ^: W>o Z<Dfz 

mm(om^, uj-fe. i^^^^o^i^. :te?^icj:;5>Rit. miff {1 J; >5>a]^ 

m^tLXBmi-i>fztb^ mx.if\U}lz(0^mztJ!:W:Lfz^^\.^ii. 1 

;z s (Dii^mmT^m^iii'kn^ zt^i^y). ^mf^t i s <75jiM^^i- 
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V > ^'^i-:*^'^ ^ /N- ^ - > (^iCtfc^^-^-cteli ^ n r ^ i6 . lit $R 

-7 -7 f- h 7 ^ f±4£tfc^ffl^^O. mm^-y-f (chip) 
m^^^m^]y:f') i3i}^2m.X^Z(r>xmm^mm (exclusive O R : E 

xoR) mm-cm^x-^^o -tfn i F;si$i^co^-y^yN*> K^^tc^^gj^gi^ 
^^■^^mmLx\^^:hm^izi±i}iim^4(Dtiitiiz:mm i^- :^i:)mi^fi^o ^ 
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m 4 (r>m.m) 

u 5(Diht)OiiLnn-^-u-:^v J ^ 7 :/ (S'^Ji j = i ) 

P G : Utfc^ 

Tc -.^y-frnm 
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sc : y^^mn^m 
Nmf : -^'y^Yy^jVi;^^ 

T.sc : ;^^^-r*^ > ^^m^ommmmmm 

Tsc = AXQx P G XMXTc /Nsc 
Tmf = AxqxmxTc /Nmf 
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^2w:n^-^m<^m2tL:m.w-^-x2mzw:WLLxm^^mmiri,mi,z^ - 
i±^^(ow:m,^tttzm^(r>^^.mWi'y>^^)i^mmKi:mi.xm^i&Lm 
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in^m2^m^^mm^tii^mi:. m^m i i jtM^^-^iioffiBinii 
iii''-^^xmhfi^m±^mtiit!m^intzf^m^w:^^^- h t lt. 
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i^im<r>'^-^xi±mmwh*i-fz^^:^(Dmmm^^'L^t Ltz-^r-^^no ^ 
^i-^m^mii. 1 '^y^')i^i^J.±Mi^Lxmiw:mn^(o^xw:^-^ti^y 
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^^mLx^^h*ifzw:m.mmm-^ t . m^m i i w:WL^'^m(om i i& 
1 3 lemo^ggji, w^jgs ~ 7 . 10, 1 1 (^v>-rix75-mBm 
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m^mi 6 mm.(7)^m a ^ m^ms- 7 . io> 1 1 <7)v^-rH/6MciB^ 

1 7l£«0^|gii, if^:g5~7, 10.1 1 

^^^%L^mm^t<Di^m^m\zii\.^x. av^tcAisti (A^sffitiaXcc 
* y) , i)^'ommm(ommLXnxm%?,m2^w^,^■^^•7:^i^^t^^ti!)^x 

W^:® 1 9 fB|g<7)|&^ti, it^ig K 14. 15. 1 8 Ov^-r*t>6-tCBa 
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^ < > ^-ctfriB^ 1 ^^'^^'^(r>s§fW. 1 ^^^^ t ^mm^ t otsM 

ii*«2 1 IBmco^ggii, m*«5~7. 10, 11, 2 Otov^-rtt:*^ 

iftnw^<^^x&:n^tLtzm^^'§:mt^i^ ^ < fl^ffi^2tifc^ 

nn-^ t , ^mm^ t(Dmm^ mtmm LfzmmLXn-r^rtitznm*) 
(om2isLm.n^<r>^m^ ^ 5 ir^mmLfz^mzMx^xi^ia^L. ffiM-® 

st^S 2 2 lemo^^li, 5-7, 10~-13, 16, 17, 2 
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it*« 2 3 Ba«(7)|&^{i. 13. 16. 17. 20. 21 Ov^-f 

W^:^ 2 4 iamo|i&^t±. fS>Jt:g 1 6 . 17. 2 0. 2 1 Ov^-rn75>JC 

lf*]^2 5 iem<7)|i|B^li. m*«l 7. 2 0 <7)v^-f *i-:i> J;iamcOifi:tj!:^9F 

b<r^^Ti^-}5mzx^Bi'^^ixfzm^^^mLfz 
w^]^2 6 iefco5iB^(±. st5)^«2o. 2 1 <ov^-rtL*-icfeii<Di£tfe^^ 

m2MtJ[ff-^P<^m2i£m^^i:^ li!2:tJc^?-f-Sr*D/^^?^i:. ^«4£t5: 
^PiS-^i<7)+B|||;^mci5i.^T. jSlvMlAtiffi (Aft^iti a T c U+a^ : 
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mi 3{±. ■^^m(r>m(r>T XA^7r^-rmx^^„ 

mi 5<i. 3fc|§^£0lteOT;i^rr«j ^^i-|glT-*>-2,o 

Ell 6{i, ^^9?^«^^^tJ[?f-^|si««^S07^c*^co^<7)m^orn 
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12119{i, lll9Ai:(1119B t <Dm^.i: fj^i-mx^ ^ ^.o 

1112 2 ^§tm^mu<r>w:n^^mmmm(7)fzif>(Dm(om^(r>r^ v 

1123(4. H 2 3 A H 2 3 B O^a^^^-t-Hf^^So 

112 3 A (4. 1 9 0^^'ft7 l^- X. tO«^«r^1-|l-e*) ^ o 

112 3 Bt4. go^l'ft^ V- z.(r>m^^7\^-i-mxi>^'o 

112 4 {4. 3^|&^lt*]^2 0 <DiiLWLn^mmm(OT )V:f^) XM.^7r--tm 

112 5J4, 112 b ktm2 5B i: OK#$r^fia-e*);5) o 

BI2 5 AJ4. :^^^ig^]^2 0 <7)fi£t!c^g=^fi|^^<^|S|^^{4lgiSfl|fife(7) 9 

n :^i^i7- K^' ? >r^^ailiie&=Sr^i-Il-C$)*o 
[12 5 Bt4. 2^^B^|g^«2 0<7)^tS:^?^Isl^^(7)IWI^i^ma5^)?K<7)^ 

a>i/3-K^i5'^ = > ^^^tmiae&i: uyyzi- K|W]^le]S& t =Sr^-r 

Ill?*^o 

H 2 6 {4. :^^mmi^-^ 1 8 <75 7 1^ - A^i^ 2 0 <D^%l 

H 2 7 14 . El 2 7 A i: H 2 7 B <7) K# =^ ^"t El -e ^ o 
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0 0 - S 1 4 0 0 ) o W:WL^^t LTv 3 - h 3 - Ki5 J:?/ 

- h 3- Kfi^iiic-f^o * T^c n 3 - Kii#^itb^^(c^^:;s,!jg:-^^ 

h 7 -f ;biS' HJ: 0*Bg|||^tll«r^f 9 mi S 1 0 0 0) „ 

-c^TV^, ^<r>mmizi3i-rz>M±mmmt)\:^-i^i^m-r^ mi sii 

fzL^mi&m^iZV > ^'a - h'<7)mm±^m^xZfzt(>^ ^xcon > ^ a - K 
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t;ou^-c-9--f-«:^f ^ mi S 1 2 0 0) o 7 ^ f-r > 

±^'^ti:^jim\s\mnf^(r>m.m^mz, :i ti)ix^ ttz. m.^(r>u>if^~ 

LTi5< (mi S 1 3 0 0 ) o iitc^-b^U7lt^-e(iN{i^^-r;&^flfe 
J: U^^dSt^ 6 &%iij^T'^ 7 

<^±%^^^^m^Z^:^^ii;ji^iXX\^^Z>(DX'. /N> 

Tsc= (B+ (B-1) + (B-2) +2) XPGXMXTC/Nsc 
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t^j:^. ±m\z^~^m^iimm-t^zt^^'v^^ mi . s 1 4 o o) o 

- K {^2^W.W^) co^ffi^^tH-r* (S 2 0 0 0) o \^1T. :i(OWiW 

<ru-Vt'yB-Yzi~ KSr^i:/.'^^^ (i^JlT fn > 3 - K X v a - h 
■f-^ (S 2 1 0 0) o JilT. ;^X'yrS2l 00 75> ^52400 ^ T-Ol* 

M^iix.T (s 2 2 0 0 ) , (s 2 3 o o) o 

hizm^me-cii, z<7)^:^^mmiznLx L^^^mm^ifT^ (s 
2 4 0 0) o ^^x^±^mm-^^L^\.^mi:m^^m^ii. ^(Dt^<Dw: 

K^r-^lELT (S 2 5 0 0) . W^WL^^mm^ 
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iiL^^i:mMt)l^^^iZ LT. n K [i] ^ T O Bl ;^ ffi "T -i) n > ^' 

U)S C L § v^it -r C <!: j&^T* (S3OO0 7!)-<bS310O) o 

c: C1T% V y'^a- Kiwj^^^ij^tiifc v^T (S3200) > ^n^^n-K 
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ixtzBm(Dmmi^°-i^^tiium (s 4 o o otj^^ s 4 i o o) ^zhlxm 

JlL^i-^uy^^- h'^^mt^ (S 4 2 0 0) o -e-om. ^B1@(7)|W|^& 

w-r-S) (S 4 3 0 0) o ^ti^ ^nhnfzBm<r>^)i^<7)-r)]^^yix^^m. 

:^J^^'b/^> K:t-^^*5feO•b;^$:^^^■r^ (S 4 4 0 0)o L;<»^L55::&^ib- 
MEM(r>-r)i^^^^;x.-^^^-X^i±^ ^ -> > jK;i^ ^rffl v^/j n >- ^ n - k 

(S4500) „ ^tLHj:*?, ^>^::^- vw]mummiinzm3tm,m<oiz 
mi 2(c, :^^mm^m2 2<r>mwi:m-ro mi z^.z^-rin^z^^iv 
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i^S^^v;i/f^/s';z,(c i ^ e-^^ tm^-t^o iik^<D^ yvp- Kl^I^li- 

3 - Kp]^<7)ift<^^iBi^u;ff -9 o m 1 3 ^it^xmm-r^ t-r. mm 
iE^^^x\^>i,^ ^ ^ mi 4 4^55 1 ^^h<7)m-^) f)^h<D^m^- 

^rS^ELT^i:;5)o LtJ^L. iEgftSMft^O^r ^wvon >^3- Kii^Bi: 
m 1 5 U^|g^ft^]g 14. 1 5 is J: t>' 1 6 (DMVf-^Tjk-To m 1 5 tc^^ 
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ffi^^<1f ^ Zt^^-V^^o :iwT% mi 5 -e{±:$:%ggii^]^ 1 SOJ: ^ 

Pgl±m : n t fj: r ^ o C CI T% m i: n L v^i^-g- (m=n=l/2 
n>^-3-K^^) , 1 /-£ n >irr7- Kjg^ari: tlv 3 - h 3- O 

iiay^zj- h^m^WC^Hi Lfz^^ ^ > ^i!)^u > if =j ~ Kco^gltcj^flS 
:Hr'l4^6<Jtc{l. mis iZT^-fx ^\zi uyya- vm^<r)^^ ^ $ > 

T^^+iB^ii-e^) nj) ^^mtfz^. ^ ^ ^ nzi3ifi> 2m^mmm'^ ^ 

mmt<Dmt-r:ho CC-C. ^J^^^^^ ( t +mf-7 T^jg^) {in = n> 
rJ^n- K^^-C modulo $r i: -2, /^46> tJ:i9/h^v^c:i:t*So -J-LT. ;S 

^ ^ > t if!) 5^1- -5) C: i: T* ^ o 

111 6lC2js^^^^«i J <r)Wj^^7r^1ro mmi^t'^mm<DCruy^\z 
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n K<7)|sl^^^f 9 - t tC'Sr t). I5]^<7)if|K j: yfiij^^^^- 

^lbLT Li 9o -e-T-. ^%b;§IS*:^ 1 7T'{±. 0 1 6 J: ^ 

K<0[Bl^^^f ^I^H. a>^::j- K 1^] IB tU *t ffi $ ^ fsj 

aTc C+a^ : a {i|||Jc> Tc (if- y "/^IS) "f L f-i^ffiKIS 3 1 T' 
«r=ff 9 (0 1 6 -C{i± 1 / 2 Tc. ±Tc -f ^ L T v> ) „ 

L. -^tli: L ^ v^MJtlSlIiK 3 3 "Cn KR^^flJ^gtiffl 

fva - h n - KJ filS*]^ 1 8 - 2 1 1 KKtlt^-^J [ny 

^=1- KJ fiiS*]® 1 8-2 1 tt'O [m2w:Wi.n-^] r^ilv- a - h 

=1 - KJ liw*]^ 18-2 1 1*'(7) 1 w:WLW^^<D^mikm^M<7)^m 

miittSc^^-^J =Sr. r^'';i/-7'3- KJ tiffins 1 9 , 2 0 4^<or#*Sfe 

m 2 3 Afc i tfH 2 3 B ir, 1 9 tc L fc^^^ ytriilfi 7 U' - 

#l75^<b#N) tl-^o it^]g 1 QizLfz-ij^oX^tiyif:^- 

V^Am<Dm (#^11-^* tL;5,n y^n- KO^IiN/A) It 7^>: J* 

K 1 75^ lb # A) tC^JfJ^-CibtL-S (H 1 4^*e{iA = 3) o 
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^tziiv^T:. n>i^'=7- K# (N/A) O v^Tiid^ ^ffl w> ^S, ^-g- 

{ii>*;W-7'n- K# 1 =$r. n>^rrr-K# (N/A+1) # (2N/ 
A) T-r?- K# 2 t v> -5 J; ^ n > 

m-r^. m l t ^JSt . a - h n- KS^^^O 2 v 3 - h n- K*5i^ 

n ^^n- Kp 3 ^'OV^-fttTi^O^i'^ : K# i , #2 

112 3 Ai3J:t;^llI2 3 BT'fi, ir;u-7'n- V(7)^^^4 ^>^^iu> 
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- Ya- Yco'^mm^t i/;u-7'n- V'(r)'^mm^i^. |s]--C(i^ < ttl; 

1212 4 IC. :^§kmmtK^2 0(OU.Wim^Wim (-b^l'-y--^) ^feOrJl^rr 

fi+a^mic L/j7i>^oT. ^^i^-^t^Sv a - h n - Ki: OfflM^Srftmi- 
^Cttcj: (5n>^5^=3 - h^cD^m^ ^ < y^i:^m-r^ (S 5 1 0 0) o 

-rn- K^'fi^' ^ (s 5 1 0 0) o ^t^rzi^ $ 

ffi-t^ (S 5 2 0 0) o ->I-eA' 'f@or;W-7'rJ- K<^9 1 o(±||^ 
S ( a , X ) 

x^xT-^;5>o ^mmiiM.it2m^m^(om.x^n . s^o-r^^o 
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P ( i . j ) 

T^^o m 2 3 B(Dm 1 T-ii. A = A' = 3. T^IT'. P (1, i) = 
K P (2, 1) =1, P (3. 1) = ir-^>&o(lI23 B(7)^J2 -eti. 
A=3. A' =2. T = 2T% i = 1 T'fi j HJ: t^-TP (i, j) 
P (2, 1) =1. p (2, 2) =2. i = 3 t?{i j (ZJ: t>-rP (3, j) 

D ( i ) $r^a6-2.o ■r'5:;b*>, 

X 

D(i)=2S|P(i,x).x! 
x=l 

(S4300) o J:oT, D (i) <7)±^ ^ ^ ttmt ^ :i t 
^;U-y^:Jjqj^i-;2, (s 5 4 0 0) „ n>^^3- K|il^{±. ItTi^ L T^-'ftfet^ 

^^mw:Wi.w-^mmmtmmi>znt>ii:b^^ is 5 5 0 0 ) , d 

in 2 etc. ^l&B^if*^! 8(7)7 U-Afi|fi£i:2|s:^§gff^:^2 1 coig;^ 
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CDt-^^t(J^-e<7)^:$:iiif^)6^^$ tLTv^-So n y -=1 - Y ^ ^ \ y 

^ ^ 5 > i^^^tB1-Sc L/i^L^TTi^ib, ^iij^-Cti. ^iiva-hn-K 

¥ ±^ < b L T ai t ffi r*ii fli ffl =^ [S] ± ^ -iJ: ^ J6 c ffi r»ii <^ ¥ f b ^ ^ f 0 

1 / n mUi^-e^ w t tcib-So L;6-L^r:6^ib, Z (Dm'tn hiifzn y if 

\ ^'^m-Th^m^tlm, Tm+L/n^-y -/jS^, Tm+2L/n 
^7y;§IS8, Tm+ (n-1) -L/ n^y-rmcDnm^i)^^^^^:^ 
b\zts::ho :i(Duyifzi-Y(r)'^m9^\y^(r>7^Tm'^^\i. uyya- 
Kl5]5e<^i^fI-e5i5e^tL<z>o •fti:t>%. u y if :3 - Y ^ ^ ^ y ^^^[Zi. 



wo 97/33400 PCt/JP97/00657 

27 

K# 1 t;^^-r-2>^g^^ai^SlJ-eX 1 ) ;^fttT*J5r < X 1 4- n , XI +2 
L/n, X1+ (n-1) L / n<D\lL-^(r>^X2 y '^r u - Y V-f') -h h 

(n ViJ'n- K) <Dl m(r>m (Dummy y ^' )V(7ym±u y if ^ - K^v 
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^^)i^<Dm-^^t^WLL. ^WL^mm^t Lxmti-r^o ^-(^^^rmm 

^:iJ, if 1 4 . 15. 1 8> 1 9 H:fctt>5>T0 
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